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ABSTRACT (Continue on reverse if necessary and identify by block number)
An independent set J of a graph G is called critical if 
IJcI -IN(Jc
and U#V(G)}).
MAIN RESULTS

THEOREM 1.
Problem 3 and 3* are solvable in polynomial t.me.
Befor we prove the Theorem 1 we would like to consider the following problems first. And the Theorem 1 will be a corollary of the Theorem 2.
INSTANCE.
Let G=(V,E) be a graph with the vertex set V and the edge set E, {u,v} be an ordered pair of nonadjacent vertices of G and k be an integer. The problems 4 and 4* are solvable in polynomial time.
The following lemmas will be used in the proof of the Theorem 2. Let B = (V 1 , V 2 ; E) be a bipartite graph. Assume that there is no matching of B covering all vertices of V 2 .
We will have the following conclusions:
There is a subset U of V 2 such that JN(U) I < JUl;
(ii). Let U0 be a subset of V 2 such that iU01 -JN(U 0 ) i is as great as possible, then there is a matching of the which covers all vertices of N(U).
PROOF OF THE THEOREM 2.
We are only to prove that problem 4* is solvable in polynomial time. Let G=(V,E) be a graph with the vertex set V={l,2,3,...,n} and the edge set E. We will consider the ordered pair of vertices (1,2) of G and find a (1,2)-critical vertex subset. 
of V(G) is denoted by X-1 (W) (or Y-1 (W), respectively). The set of all neighbors of a vertex u in B is denoted by NB(U).
If i is a vertex of G, then
Np ( Since NB(Xb)CYs, we must have that
(by the definition of Xc)
all equalities hold and therefore X-1(Xb) = {iEV(G)
Wm ( We are to adjust the weight wm so that the new weight of each
We will find that the new weight is greater than w m . It will contradicts that w M is optimum.
Consider the following weight w3:
The weight w 3 is (1,2)-proper since Problem 2 .nd 2* are solvable in polynomial time.
Proof.
Let G=(V,E) be a graph. Consider a new graph G' by adding two isolated vertices x, y to G. Let Uc be a (x,y)-critical subset of G'.
Obviously, x,yeUc and it is clear that Uc\{x,y} is a critical subset of G.
Alternating By an argument similar to the proof of Theorem 2, we can prove that the set Vb={ieV(G) : wm(xi)>ll is an critical vertex subset of G.
Theorem 6.
Problem 1 and 1* are solvable in polynomial time.
Before the proof of the Theorem 6, we will prove a Theorem by which Theorem 6 is an immediate corollary.
Theorem 7.
Let G=(V,E) be a graph. Proof of the Theorem 6.
Let Uc be a critical vertex subset of G.
Let T 1 ,...,Tt be all non-trivial components of the induced subgraph G(Uc).
Then by Theorem 7, Uc\{Ti,...,Tt} is a critical independent
